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Priorities for GRACE-2 (in order):
1) Continuity: separation of natural vs. anthropogenic effects
2) Improved data products

• Spatial Resolution (GRACE: ~350 km)
• Temporal Resolution (GRACE: ~1 month)
• Accuracy (GRACE: 2 cm water height given the above)



How can we improve upon GRACE?
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Alternate formations reduce correlated errors, BUT:

1) They are technically more challenging to implement

2) They don’t address the heart of the problem…
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We can reduce measurement system errors by using better technology 

(laser interferometer), but the gravity retrieval is limited by our inability to 

accurately model high frequency mass variations.  

Solution: We must sample the gravity field more frequently to 

measure, rather than model, high frequency mass variations



What if we had two pairs of satellites?
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Two pairs of satellites in optimized orbits provides:

1) Improved temporal resolution

2) Reduction of correlated error (‘stripes’) in the gravity solution

3) Improved spatial resolution and accuracy

4) And…. A direct reduction of temporal aliasing errors
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Two pairs of satellites in optimized orbits allows for estimation of low 

resolution gravity fields at short time intervals which enable:

1) Improved spatial resolution/accuracy in the ‘monthly’ estimate

2) A new data product



Potential improvements in data quality
Recovered total water storage over the Fraser Basin



Potential improvements in data quality
RMS of error over 50 largest hydrology basins

We find a reduction in errors of:

• 25% - 40% for large hydrological basins

• 55% - 75% for Greenland drainage basins

• 70% - 80% for large ocean basins

• Recovering large earthquakes M8.0-M9.0
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Example recovery over South America



Spatial Resolution vs. Accuracy

IGSWG Final Report, 2016

Results are for recovering non-ice land hydrologic mass variations at monthly timescales



Concluding Thoughts

• GRACE-2 planning should start now

• Data continuity is the priority

• Two pairs of satellites offers an attractive option for improved data products
• Reduced errors with increased spatial and temporal resolution

• Likely would require international partnership

• More work needs to be done
• Are there specific science questions that can be addressed with two pairs of satellites 

that are elusive for single pair architectures?

• Does the improved data quality help data assimilation efforts?
• ~100-200 km spatial resolution is still likely a limit for time-variable satellite gravimetry

• What about satellite constellations?
• Initial analysis indicates relatively minor improvements in spatial resolution and accuracy



Backup



Summary: 6-hourly 30 x 30

Lowering the satellite altitude, and reducing correlated errors 
(two pairs vs. one pair) provides improved performance over 
increasing knowledge of high frequency mass variations at 6-

hourly, 667 km (n = 30) spatial scales


